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About Brookhaven National Laboratory
Established in 1947 on an almost 5,300-acre, $3.2-billion campus in the center of Long Island, Brookhaven 
Lab is an internationally renowned scientific research institution owned by the U.S. Department of Energy’s 
Office of Science, which provides most of the Lab’s approximately $500-million annual budget.
Brookhaven National Laboratory conducts research in the physical, biomedical, and environmental sciences, 
as well as in energy technologies and national and homeland security. Brookhaven Lab also builds and 
operates major scientific facilities available to university, industry and government researchers.
The only national laboratory in the Northeast U.S., Brookhaven Lab is operated and managed for DOE’s 
Office of Science by Brookhaven Science Associates, a limited-liability company founded by Long Island’s 
Stony Brook University, which is the largest academic user of Laboratory facilities, and Battelle, which is a 
non-profit, applied science and technology organization headquartered in Ohio.

About the speaker
A Senior Scientist in the 
Atmospheric Sciences Division, 
atmospheric chemist Stephen E. 
Schwartz, Ph.D., is well recognized 
in his field for his innovative 
research quantifying the chemistry 
and physics of clouds and 
aerosols, and for his leadership 
of national atmospheric research 
programs.

By researching the reactions taking 
place within and among clouds, 
Dr. Schwartz studies how cloud 
chemistry and physics influence 
the Earth’s climate — and climate 
change.

After earning his A.B. from Harvard 
University in 1963, Stephen E. 
Schwartz took his Ph.D. in 1968 
from the University of California, 
Berkeley. Following Woodrow 
Wilson and National Science 
Foundation fellowships, he served 
as a Fulbright post-doctoral Fellow 
at the University of Cambridge, 
England, 1968-69.

Having taught at the State 
University of New York at Stony 
Brook, 1969-75, Dr. Schwartz 
joined the Lab as an Associate 
Scientist. Moving up the ranks, he 
was named Scientist in 1977 and 
to his present position in 1990.

Dr. Schwartz is a Fellow of the 
American Association for the 
Advancement of Science and the 
American Geophysical Union. 
He was honored with the Lab’s 
Science and Technology Award in 
2006.

 

We heat, cool and 
light our homes; 
grow our food, and 
manufacture goods; 
and move these 
items and people 
around using coal, 
oil or natural gas — 
also known as fossil 
fuels.

Fossil fuels are 
miracle substances: 
They have a high 
energy density per 
mass and volume, 
and, moreover, they 
are provided free by 
nature. Since the 
Industrial Revolution until more recently, 
we thought the only costs associated 
with fossil fuels were those for extracting, 
refining, storing, distributing, and using 
them. 

But, as the scientifically established link 
between global climate change and fossil 
fuel use has shown us, as well as such 
events as the recent leak of the BP oil 
well in the Gulf of Mexico, humankind 
is paying a bigger price for using fossil 
fuels — and it is a cost that atmospheric 
chemist Stephen E. Schwartz will discuss 
in his talk, from scientific, societal and 
individual points of view.

Dr. Schwartz will 
begin by explaining 
how the atmospheric 
concentration of 
greenhouse gases, 
particularly carbon 
dioxide, is increased  
when fossil fuels 
are burned to 
extract energy. 
Since the Industrial   
Revolution, we 
have increased the 
concentration of 
carbon dioxide in 
Earth’s atmosphere 
by some 35 percent 
over its pre-Industrial 
Revolution value — 

and that is having an impact on global 
temperature and weather. 
If we continue to increase atmospheric 
carbon dioxide, then what will the Earth 
be like for future generations? According 
to Dr. Schwartz, this question cannot be 
answered precisely at this time because 
of our imperfect scientific understanding 
of the situation. If we do nothing to curb 
the increase, however, then potential 
consequences range from the serious to 
the catastrophic.
For a copy of Dr. Schwartz’s presentation, 
go to the Web page www.ecd.bnl.gov/
steve/pop/SummerSunday2010.pdf.
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CARPOOLING CAN SAVE MORE THAN GAS



0.49 lbs Carbon per KWH
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ATMOSPHERIC CARBON DIOXIDE IS INCREASING

Global carbon dioxide concentration
over the last thousand years

Polar ice cores



Mann et al.,  Geophysical Research Letters, 1999

Northern Hemisphere temperature trend (1000-1998), from
tree-ring, coral, and ice-core proxy records As calibrated by
instrumental measurements.  
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THE TEMPERATURE'S RISING



GLOBAL SEMI-ANNUAL TEMPERATURE
ANOMALY, 1880-2010
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GREENHOUSE GASES AND TEMPERATURE 
OVER 450,000 YEARS
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2009 COPENHAGEN ACCORD ENDORSES
2˚C (3.6 ˚F) MAXIMUM TEPERATURE RISE



Looking to the
Future . . .



Prediction is difficult,
  especially about the future.

– Niels Bohr
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PROJECTIONS OF FUTURE CO2 EMISSIONS
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PROJECTIONS OF FUTURE CO2 CONCENTRATIONS
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PROJECTIONS OF FUTURE TEMPERATURE CHANGE
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PROJECTIONS OF FUTURE SEA LEVEL RISE
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MELTING OF GREENLAND ICE CAP
Satellite determination of maximum extent of glacial melt

Complete melt of the Greenland 
ice sheet would raise the level 
of the global ocean 23 feet.

ASAN

Steffen & Huff , Univ. Colo., 2005
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THE BIG PROBLEM FOR
LONG ISLAND . . .

RISING SEA LEVEL

















RESEARCH IS HELPING
TO ANSWER THESE QUESTIONS.
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THANK YOU
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